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Abstract. Totally, 9% of tested ticks were infected with A. phagocytophilum. We received 25.2% 
yielded positive PCR results for B. burgdoorferi s.l. RFLP genotyping revealed wide range of Borrelia 
genospecies in questing ticks (Fig. 3). Detected genospecies were as follows: B. garinii (10.6%), B. afzelii (9%), 
B. valaisiana (4%), B. lusitaniae (1%) and B. burgdorferi sensu stricto (0.5%). We did not detect any mixed 
infections of Borrelia genospecies. Our data indicate that B. afzelii and B. garinii are most distributed on the 
territory of Chisinau city. These genospecies have important role as agents of different forms of Lyme disease. B. 
lusitaniae was found for the first time in Republic of Moldova. The pathogenic role of this Borrelia genospicies 
as agents of the new forms of Lyme borreliosis for Moldavian population will be the principal aim of our future 




 Over the last decades, due to the climatic and urban changes in the environment, ticks 
and tick-borne diseases have become an emerging problem (1). 
Anaplasma phagocytophilum and Borrelia burgdorferi s. l. are pathogens transmitted 
by ixodid ticks (Acarina, Ixodidae) throughout the Northern hemisphere. In Europe, acute 
human granulocytic anaplasmosis (formerly HGA) is caused by A. phagocytophilum, a Gram-
negative intra-cytoplasmic bacteria, whose presence has been recorded in ticks (1) and 
patients (2). Spectrum of clinical symptoms slightly varies between HGA cases of Europe and 
North America, and ranges from malaise and fever to abnormal results of hepatic tests (3). 
Spirochete B. burgdorferi s. l. currently contains 12 genospecies out of which at least five: B. 
afzelii, B. garinii, B. burgdorferi sensu stricto, B. spielmanii, and B. lusitaniae cause Lyme 
disease in humans and/or are associated with miscellaneous clinical symptoms (4-6).  
In Republic of Moldova, the clinical data about HGA as well as data on A. 
phagocytophilum circulating in the enzootic sites have been missing. Likewise, studies 
monitoring presence of B. burgdorferi s. l. in Moldova have been scarce so far. Therefore, the 
purpose of this study was to investigate the presence of A. phagocytophilum, B. burgdorferi s. 
l. and co-infections of both pathogens in Ixodes ricinus ticks collected from suburban area of 






MATERIAL AND METHODS 
 
Ticks collection. Hard ticks were caught by dragging a cotton cloth through the low 
vegetation in 2004 - 2005. Ticks were collected in spring (end of April to end of May) and in 
early autumn (beginning of September to end of October), times of the year corresponding to 
their expected maximum activity in the investigation area (7). The number of ticks attached to 
the cloth was counted every 5 m. Dragging was performed along randomly chosen lines with 
a length of 100–200 m per each sampling date. Living ticks were placed individually in sterile 
Eppendorf tubes containing a moist piece of paper and stored at +4°C for further 
investigation. 
Collected ticks were morphologically identified in the laboratory using a light microscope on 
the basis of the keys by Filippova (8). 
DNA extraction. Individual I. ricinus ticks were homogenized in tissue-lyser (Retsch, 
Germany) and total DNA isolated by alkaline hydrolysis, as previously described (9). In order 
to monitor potential contamination during DNA isolation, negative controls (ammonium 
solution) in ratio 1:4 were included.  
 Pathogen identification by PCR. For all PCR assays, HotStarTaq DNA Polymerase 
(Qiagen, Hilden, Germany) was used. Every PCR reaction was performed in 25 µL reaction 
mixture, containing 2.5 µL of 10x PCR buffer, 2.5 µL of 25mM MgCl2, 0.5 µL of dNTP mix 
(10 mM of each dNTP), 0.5 µL of each primer with concentration 10 pmol/µL, 0.13 µL of 
HotStarTaq polymerase (5U/µL), 13.5 µL of deionised water and 5 µL of tested template 
DNA.  
Prior pathogen-specific PCR, tick samples were tested by PCR with primer set 
amplifying the 620bp fragment of mitochondrial ixodid tick gene cytochrome-oxidase b (cyt 
b) (cytb1 5’-TTTTAGCAATAAACTTTTCAAG-3‘ and cytb2 5‘-
AATAAAAAATATCATTCTGG-3‘) to confirm the presence of isolated tick DNA (10). All 
cyt b positive samples were then subjected to PCR with primers amplifying 270bp fragment of 
A. phagocytophilum 16S rDNA (EHR521 5’-TGTAGGCGGTTCGGTAAGTTAAAG-3’ and 
EHR 790 5’-CTTAACGCGTTAGCTACAACACAG-3’) and primers amplifying specific 
250bp fragment of B. burgdorferi s. l. rrf (5S) – rrl (23S) intergenic spacer region (IGSa 5’-
CGACCTTCTTCGCCTTAAAGC-3’ and IGSb 5’-AGCTCTTATTCGCTGATGGTA-3’). 
All the PCR conditions were carried out according to the previously described protocols (11) 
except A. phagocytophilum 16S rDNA PCR of which condition were as follows: 94°C/30sec, 
58°C/25sec, 72°C/45sec, for 35 cycles. Both negative and positive controls were included in 
each PCR. PCR products were visualized on 1.4% ethidium-bromide stained agarose gel. 
Borrelia genospecies identification and Anaplasma-sequence protocol. All the samples, in 
which the B. burgdorferi s. l. was detected, were genotyped by restriction fragment length 
polymorphism (RFLP): 13µL of PCR product was digested by MseI restriction endonuclease 
at 37°C overnight and visualized in Sybr Green stained-16% polyacrylamide gel (12).  
Anaplasma-positive PCR products were sliced out of the agarose gel, purified according the 
manufacturer protocol (Promega, Madison, Wi., USA) and sequenced as described by 





 Totally, 9% of tested ticks were infected with A. phagocytophilum (Table 1; Fig. 1). 
We received 25.2% yielded positive PCR results for B. burgdoorferi s.l. (Table. 1;  Fig. 2).  
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RFLP genotyping revealed wide range of Borrelia genospecies in questing ticks (Fig. 
3). Detected genospecies were as follows: B. garinii (10.6%), B. afzelii (9%), B. valaisiana 
(4%), B. lusitaniae (1%) and B. burgdorferi sensu stricto (0.5%). We did not detect any mixed 
infections of Borrelia genospecies. Our data indicate that B. afzelii and B. garinii are most 
distributed on the territory of Chisinau city. These genospecies have important role as agents 
of different forms of Lyme disease.  
B. lusitaniae was found for the first time in Republic of Moldova. The pathogenic role 
of this Borrelia genospicies as agents of the new forms of Lyme borreliosis for Moldavian 
population will be the principal aim of our future investigations.     
In contrast, only 1 female (1%) carried B. afzelii and B. garinii, but 3 females (3%) 
were simultaneously infected with both pathogens: B. burgdorferi s.l. and A. 
phagocytophilum. 
In order to confirm the A. phagocytophilum infection and search for potential 
dissimilarities among samples, we sequenced five Anaplasma-positive PCR products. BLAST 
analysis confirmed A. phagocytophilum in all samples sequenced with 99 to 100% identity to 
other A. phagocytophilum sequence (GenBank accession number AY969014).  
 
Table I. Prevalence of A. phagocytophilum, B. burgdorferi s. l. and their co-infections detected in questing I. 
ricinus collected in Chisinau city 
 
% of ticks infected with 




% of infected 
Nymphs 
Baf Bbss Bga Blu Bva 
A. phagocytophilum  9 ndb - - - - - 
B. burgdorferi s. l. 25.2 Nd 18 1 21 2 8 
Co-infectionsa 2.5 Nd 3 0 0 1 1 
 
aMixed infections of A. phagocytophilum and B. burgdorferi s. l. 
bNot detected infection in tick samples 





I. ricinus represents the most common tick in broadleaved and mixed forests of 
Central Europe. It is an important vector of Tick-Borne Encephalitis virus, B.burgdorferi s.l., 
A. phagocytophilum and B. microti. In this preliminary study, we report for the first time that 
A. phagocytophilum, the causative agent of the HGE, is present in ticks from Chisinau city. 
This finding is not surprising since A. phagocythophilum had already been detected in ticks 
collected in the whole Europe territory (14). The 9% positivity for A. phagocytophilum 
detected in our study is comparable to results obtained by Derdakova et al. (13) in Slovak 
Republic, where 13% of ticks were infected. The authors of the above-mentioned study 
reported significantly higher infectious rate in adults (13.5%) than in nymphs (1.4%). This is 
in accordance with our results. However, in Norway the prevalence of HGE agent was highest 
in nymphs (15).  
This may indicate different enzootic cycles of A. phagocytophilum in reservoir hosts 
from different geographic areas. Co-infections with B. burgdorferi s.l. was detected in 3 ticks. 
Double infections with these two pathogens were previously reported by other authors (15, 
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16) and indicates the possible co-infection of patients with both agents. In previous studies, 
the overall prevalence of B. burgdorferi s.l. in I. ricinus from the same area during three 
consecutive years was around 30% in the different biocenoses (17; 18). The results of this 
pilot study show the presence higher infectious prevalence of B. burgdorferi s.l. (25.2%).  
 
Fig.1 Anaplasma phagocytophilum positive results in I. ricinus ticks detected by PCR 
 
Fig.2. Borrelia burgdorferi s.l. positive results in I. ricinus ticks detected by PCR 
 
Fig.3. Borrelia genospecies in I. ricinus on the territory of Chisinau city detected by RFLP: 1, 2, 4,7, 9 – B. 
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